**Specifications Table**TableSubject areaBiologyMore specific subject areaMicrobiologyType of dataTableHow data was acquiredGC-FID, Perkin Elmer Clarus 580GC-TCD, Perkin Elmer Autosystem XLUV-Visible Spectroscopy, Bioscreen C (GrowthCurves Ltd, Finland) and Shimadzu UV-1800 UV-Visible SpectrometerData formatRawExperimental factorsSubstrate, growth temperature, initial substrate concentration, initial pH, liquid-gas phase ratio, initial phosphate concentrationExperimental featuresData shows fermentation products from D-glucose, L-rhamnose, and L-fucose under different culture parameters. Major end products being ethanol (from glucose) and 1,2-PD from L-rhamnose. L-fucose was not fermented.Data source locationUniversity of Akureyri, Akureyri, IcelandData accessibilityData is included in this articleRelated research articleIngvadottir et al. [@bib1]

**Value of the data**•The data presents ethanol and 1,2-propanediol fermentation from a stenothermal moderately thermophilic anaerobe isolated from a geothermal feature in Iceland.•This data set could be of value for comparing fermentation yields and the impact of key culture parameters on ethanol and 1,2-propanediol producing microorganisms.•Could be used as a reference organism for studying an overlooked environmental niche (moderate temperature hot springs).

1. Data {#s0005}
=======

*Clostridium* strain AK1 ferments D-glucose and L-rhamnose with ethanol and 1,2-propanediol (1,2-PD) being the major end-products, respectively ([Table 1](#t0005){ref-type="table"}). [Table 2](#t0010){ref-type="table"} shows the influence of temperature on the fermentation of D-glucose and L-rhamnose while the effect of pH from pH 4.8 to 7.8 is shown in [Table 3](#t0015){ref-type="table"}. The impact of liquid-gas phase ratio in culture bottles on D-glucose and L-rhamnose fermentation is summarized in [Table 4](#t0020){ref-type="table"}. D-Glucose and L-rhamnose degradation on various initial phosphate concentrations resulted in the same end-product formation as before as summarized in [Table 5](#t0025){ref-type="table"}.Table 1Effect of initial substrate concentration (10 to 60 mM) D-glucose, L-fucose, and L-rhamnose by *Clostridium* strain AK1 (DSM 18778). Values represent the average±standard deviation of triplicates.Table 1Substrate (mM)Sugar consumed (%)Analyte (mmol L^-1^)EthanolAcetateButyrate1.2-PDLactateH~2~OD~600\ nm~pHEthanol Yield (%)1.2-PD Yield (%)Carbon balance (%)Control (0)ND2.95±0.101.82±0.10\< 0.20\< 0.200.20±0.101.80±0.100.09±0.016.9±0.1NDNDNDD-Glucose (10)88.9±1.111.00±0.406.10±0.640.28±0.07\< 0.200.45±0.208.29±0.230.26±0.016.8±0.155.00.0104.6(20)94.9±2.423.71±3.2311.20±1.93\< 0.20\< 0.201.48±0.3610.49±3.570.33±0.026.6±0.259.20.097.5(40)89.6±3.338.66±1.1910.48±0.29«0.20\< 0.202.72±1.4420.45±0.700.35±0.015.8±0.148.30.073.9(60)47.0±3.436.69±0.819.71±0.28\< 0.20\< 0.206.27±1.0420.30±1.130.37±0.025.8±0.130.60.096.6L-Fucose (10)0.0±0.02.11±0.221.34±0.26\< 0.20\< 0.20\< 0.200.93±0.370.08±0.026.9±0.1ND0.0ND(20)0.0±0.01.04±0.170.53±0.34\< 0.20\< 0.20\< 0.200.64±0.240.07±0.016.9±0.1ND0.0ND(40)NDNDNDNDNDNDNDNDND0.0NDND(60)NDNDNDNDNDNDNDNDND0.0NDNDL-Rhamnose (10)80.1±2.22.20±0.033.50±0.32\< 0.206.60±0.75\< 0.201.21±0.230.17±0.017.1±0.222.066.079.0(20)74.9±0.82.03±0.076.59±0.040.83±0.1212.20±0.37\< 0.202.40±0.150.19±0.026.9±0.110.261.082.8(40)59.9±1.21.90±0.1517.68±0.351.05±0.2122.13±3.21\< 0.204.71±0.420.30±0.016.2±0.14.855.395.4(60)34.9±2.81.54±0.2112.80±1.010.80±1.0121.62±2.88\< 0.203.15±0.720.27±0.046.0±0.32.636.082.5Table 2Effect of cultivation temperature on fermentation of selected sugar (20 mM) by *Clostridium* strain AK1 (DSM 18778). Values represent the average of triplicates with standard deviation shown as error bars.Table 2SubstrateT (°C)Sugar consumed (%)Analyte (mmol L^-1^)EthanolAcetateButyrate1,2-PDLactateH~2~OD~600 nm~pHEthanol Yield (%)1,2-PD Yield (%)Carbon balance (%)D-Glucose3037.0±2.16.89±1.315.53±0.87\< 0.20\< 0.200.10±0.100.22±0.280.13±0.056.8±0.117.20.087.5D-Glucose3535.1±3.87.10±0.594.21±0.14\< 0.20\< 0.200.40±0.100.05±0.030.11±0.067.0±0.217.80.085.2D-Glucose4034.1±1.36.31±0.494.48±0.34\< 0.20\< 0.200.50±0.100.59±0.160.23±0.036.9±0.121.40.084.7D-Glucose4533.3±0.98.54±2.574.56±0.71\< 0.20\< 0.200.60±0.232.87±0.730.24±0.056.8±0.121.40.099.4D-Glucose5096.0±1.329.40±2.679.10±0.47\< 0.20\< 0.201.55±0.179.65±0.670.20±0.026.6±0.273.50.0104.8D-Glucose5593.9±2.227.56±2.029.40±1.14\< 0.20\< 0.201.87±0.2810.04±0.670.36±0.026.7±0.268.90.0103.8D-Glucose600.0±0.01.35±0.231.03±0.80\< 0.20\< 0.200.43±0.100.02±0.000.12±0.016.8±0.1\< 0.50.0NDD-Glucose650.0±0.01.23±0.061.16±0.03\< 0.20\< 0.200.30±0.100.19±0.270.12±0.016.7±0.0\< 0.50.0NDL-Rhamnose300.0±0.01.97±0.082.32±0.110.67±0.760.29±0.25\< 0.200.83±0.100.07±0.016.9±0.19.91.5NDL-Rhamnose3515.5±2.32.08±0.232.02±0.150.54±0.110.20±0.10\< 0.200.36±0.140.11±0.036.9±0.010.41.086.8L-Rhamnose4019.0±1.31.97±0.012.21±0.050.87±0.300.97±0.16\< 0.200.82±0.080.15±0.016.9±0.119.74.990.6L-Rhamnose4527.0±2.22.19±0.432.00±0.302.02±0.292.83±0.70\< 0.202.16±0.300.14±0.016.8±0.121.914.2102.4L-Rhamnose5066.0±2.83.29±0.168.89±0.281.54±0.359.72±0.71\< 0.202.81±0.350.13±0.016.9±0.232.948.694.6L-Rhamnose5560.5±1.23.29±0.2410.04±1.761.12±0.157.22±0.63\< 0.202.39±0.540.13±0.026.8±0.132.936.194.2L-Rhamnose600.0±0.01.43±0.190.80±0.201.83±0.570.32±0.24\< 0.200.02±0.000.13±0.017.0±0.110.41.6NDL-Rhamnose650.0±0.01.35±0.040.55±0.020.48±0.06\< 0.20\< 0.200.03±0.010.12±0.027.2±0.113.50.0NDTable 3Effect of initial pH on fermentation of selected sugar (20 mM) by *Clostridium* strain AK1 (DSM 18778). Values represent the average of triplicates with standard deviation shown as error bars.Table 3SubstrateInitial pHSugar consumed (%)Analyte (mmol L^-1^)EthanolAcetateButyrate1,2-PDLactateH~2~OD~600\ nm~pHEthanol Yield (%)1,2-PD Yield (%)Carbon balance (%)D-Glucose4.50.0±0.02.30±0.301.10±0.20\< 0.20\< 0.200.33±0.041.40±0.020.09±0.034.2±0.35.80.0NDD-Glucose4.877.0±0.616.51±2.0611.03±1.49\< 0.20\< 0.201.10±0.1011.86±3.700.50±0.034.4±0.041.30.094.3D-Glucose5.172.1±0.916.19±0.6610.42±0.40\< 0.20\< 0.201.40±0.139.29±0.090.49±0.024.7±0.265.40.098.6D-Glucose5.590.1±1.326.15±2.2012.12±0.12\< 0.20\< 0.201.30±0.188.83±1.090.46±0.025.1±0.165.40.0104.0D-Glucose5.990.1±1.221.82±1.4812.95±0.40\< 0.20\< 0.201.90±0.219.55±1.560.44±0.035.6±0.154.50.0101.8D-Glucose6.797.7±0.434.62±1.6014.15±1.28\< 0.20\< 0.201.44±0.308.30±1.250.34±0.026.6±0.286.60.0108.9D-Glucose7.292.7±1.524.34±2.7712.81±0.720.25±0.01\< 0.201.40±0.258.91±0.130.37±0.026.8±0.160.90.0105.6D-Glucose7.893.8±1.427.45±1.5014.68±1.100.34±0.00\< 0.201.00±0.108.43±0.500.33±0.067.5±0.168.60.0105.5D-Glucose8.50.0±0.02.10±0.221.00±0.08\< 0.20\< 0.200.20±0.101.20±0.040.11±0.038.3±0.25.30.0NDL-Rhamnose4.50.0±0.00.40±0.061.20±0.030.10±0.010.80±0.10\< 0.200.20±0.070.07±0.044.1±0.12.04.0NDL-Rhamnose4.852.1±1.91.74±0.1910.13±0.821.60±0.236.46±0.84\< 0.203.01±0.730.14±0.064.5±0.28.732.3103.5L-Rhamnose5.166.0±0.73.07±0.4510.92±0.532.10±0.227.63±0.84\< 0.203.05±0.700.14±0.024.8±0.115.438.297.8L-Rhamnose5.577.5±0.50.94±0.9712.99±1.542.00±0.309.22±1.46\< 0.203.22±0.860.16±0.035.1±0.24.746.187.6L-Rhamnose5.971.5±1.11.24±0.1310.72±0.251.90±0.238.42±1.57\< 0.202.49±0.760.13±0.025.4±0.26.242.184.5L-Rhamnose6.777.0±1.52.22±0.4615.10±0.841.30±0.2610.38±1.19\< 0.203.48±0.840.16±0.046.3±0.111.151.998.4L-Rhamnose7.261.5±2.21.33±0.1410.10±0.301.00±0.308.49±0.16\< 0.202.73±0.210.19±0.016.9±0.26.742.589.1L-Rhamnose7.856.1±3.00.94±0.3010.60±1.991.50±0.227.54±1.79\< 0.202.32±0.550.21±0.017.3±0.14.737.798.6L-Rhamnose8.50.9±0.30.40±0.001.00±0.050.20±0.050.70±0.03\< 0.200.23±0.020.98±0.068.4±0.12.03.5NDTable 4Effect of liquid-gas phase ratio on fermentation of selected sugar (20 mM) by *Clostridium* strain AK1 (DSM 18778). Values represent the average of triplicates with standard deviation shown as error bars.Table 4SubstrateL-G ratioSugar consumed (%)Analyte (mmol L^-1^)EthanolAcetateButyrate1,2-PDLactateH~2~OD~600\ nm~pHEthanol Yield (%)1,2-PD Yield (%)Carbon balance (%)D-Glucose0.0996.1±1.522.20±3.0214.10±1.690.25±0.10\< 0.201.71±0.652.40±0.200.37±0.016.4±0.255.50.0101.8D-Glucose0.3497.3±0.826.42±4.8111.50±0.74\< 0.20\< 0.202.63±0.136.40±1.230.35±0.016.3±0.166.10.0106.1D-Glucose1.0097.0±0.324.04±2.6011.90±0.93\< 0.20\< 0.204.46±0.6918.51±1.750.35±0.016.4±0.160.10.0106.3D-Glucose2.1296.0±1.526.11±1.339.20±0.36\< 0.20\< 0.201.34±0.4712.89±0.370.34±0.026.1±0.165.30.097.5D-Glucose5.6295.0±1.326.92±2.5610.00±0.49\< 0.20\< 0.200.79±0.1841.62±1.210.34±0.016.2±0.267.30.0101.3L-Rhamnose0.0967.5±1.41.23±0.629.23±2.711.83±0.6512.19±1.96\< 0.200.34±0.070.19±0.016.8±0.16.261.097.4L-Rhamnose0.3453.0±3.43.65±0.445.87±0.381.42±0.996.16±0.45\< 0.200.80±0.540.18±0.026.8±0.018.230.887.4L-Rhamnose1.0042.5±1.81.11±0.085.84±0.151.15±0.067.06±0.31\< 0.202.46±0.020.16±0.016.9±0.26.035.396.0L-Rhamnose2.1250.0±2.23.86±0.585.52±0.132.28±0.026.35±0.48\< 0.204.29±0.410.16±0.026.8±0.119.331.8101.5L-Rhamnose5.6252.5±1.31.68±0.356.66±0.350.81±0.119.66±2.29\< 0.209.67±1.790.15±0.016.8±0.28.448.393.4Table 5Effect of initial phosphate concentration on fermentation of selected sugar (10 mM) by *Clostridium* strain AK1 (DSM 18778). Values represent the average of triplicates with standard deviation shown as error bars.Table 5SubstratePhosphate concentration (mM)Sugar consumed (%)Analyte (mmol L^-1^)EthanolAcetateButyrate1,2-PDLactateH~2~OD~600\ nm~pHEthanol Yield (%)1,2-PD Yield (%)Carbon balanceD-Glucose075.1±2.17.52±1.133.14±0.12\< 0.20\< 0.203.16±0.403.16±0.700.06±0.026.7±0.137.60.095.0D-Glucose0.0190.1±1.011.01± 0.363.13±1.45\< 0.20\< 0.202.93±1.694.35±0.810.07±0.026.6±0.255.10.096.4D-Glucose0.0596.9±0.312.59±1.014.15±0.46\< 0.20\< 0.202.61±0.846.08±1.280.09±0.026.5±0.163.00.0101.0D-Glucose0.1098.8±0.612.84±1.604.28±0.60\< 0.20\< 0.202.79±0.595.21±0.350.09±0.026.6±0.264.20.0101.4D-Glucose0.2595.0±0.712.24±1.274.03±0.29\< 0.20\< 0.202.54±0.526.06±1.010.09±0.036.5±0.161.20.0100.5D-Glucose0.5097.9±2.012.50±1.334.11±0.43\< 0.20\< 0.203.21±0.476.26±1.320.09±0.026.4±0.262.50.0102.4D-Glucose193.2±1.210.94±0.994.12±0.25\< 0.20\< 0.203.18±1.005.62±1.110.090.036.3±0.154.70.099.5D-Glucose595.0±1.210.89±1.014.16±0.55\< 0.20\< 0.203.31±1.256.93±1.930.10±0.026.3±0.154.40.097.9D-Glucose1590.2±0.511.23±0.974.21±0.44\< 0.20\< 0.202.06±0.126.89±0.420.19±0.106.2±0.156.20.098.8D-Glucose2561.0±3.45.92±0.863.48±0.08\< 0.20\< 0.202.14±0.734.48±1.260.27±0.066.0±0.229.60.097.3L-Rhamnose056.0±2.64.09±0.333.66±0.180.73±0.372.02±0.36\< 0.202.84±0.530.05±0.016.9±0.040.120.2100.2L-Rhamnose0.0161.2±2.03.61±0.193.12±0.341.18±0.031.91±0.43\< 0.202.43±0.320.06±0.016.9±0.136.119.190.1L-Rhamnose0.0559.3±1.33.69±0.242.99±0.171.31±0.051.78±0.38\< 0.202.67±0.330.06±0.017.0±0.236.917.893.8L-Rhamnose0.1054.2±1.73.46±0.132.82±0.161.23±0.071.56±0.22\< 0.202.06±0.260.06±0.016.9±0.234.615.695.4L-Rhamnose0.2553.4±2.13.41±0.122.87±0.091.12±0.131.66±0.08\< 0.202.02±0.190.06±0.016.8±0.134.116.695.9L-Rhamnose0.5057.1±2.53.58±0.053.56±0.160.91±0.372.19±0.65\< 0.202.56±0.330.05±0.016.8±0.135.821.997.8L-Rhamnose153.8±1.13.25±0.273.08±0.091.07±0.081.89±0.40\< 0.202.28±0.430.06±0.016.8±0.232.518.995.8L-Rhamnose553.0±1.53.38±0.433.01±0.320.99±0.011.84±0.45\< 0.202.07±0.310.06±0.016.7±0.133.818.496.3L-Rhamnose1557.3±1.23.77±0.153.35±0.241.05±0.072.05±0.60\< 0.202.36±0.110.03±0.0036.7±0.137.720.598.9L-Rhamnose2543.4±2.52.70±0.302.22±0.771.06±0.051.28±0.18\< 0.201.96±0.160.22±0.076.8±0.027.012.896.7

2. Experimental design, materials and methods {#s0010}
=============================================

2.1. General methods {#s0015}
--------------------

Yeast extract was obtained from Difco. L-Fucose was obtained from Dextra (Reading, UK). All other reagents were obtained from Sigma-Aldrich. Nitrogen gas was acquired from AGA and contained less than 5 ppm O~2~.

2.2. Microorganism and cultivation {#s0020}
----------------------------------

*Clostridium* strain AK1 (DSM 18778) was isolated from the laboratory of the authors as described in [@bib2] and reobtained from Deutsche Sammlung von Mikroorganismen und Zellkulturen (DSMZ). Strain AK1 was cultivated in serum bottles using the in Basal Mineral (BM) medium prepared as previously described [@bib3]; BM consisted of (per liter): NaH~2~PO~4~·2H~2~O 3.04 g, Na~2~HPO~4~·2H~2~O 5.43 g, NH~4~Cl 0.3 g, NaCl 0.3 g, CaCl~2~·2H~2~O 0.11 g, MgCl~2~ × 6H~2~O 0.1 g, yeast extract 2.0 g, resazurin 1 mg, trace element solution 1 mL, vitamin solution (DSM141) 1 mL, and NaHCO~3~ 0.8 g. The trace element solution consisted of the following on a per liter basis: FeCl~2~ × 4 H~2~O 2.0 g, EDTA 0.5 g, CuCl~2~ 0.03 g, H~3~BO~3~, ZnCl~2~, MnCl~2~ × 4 H~2~O, (NH~4~)Mo~7~O~24~, AlCl~3~, CoCl~2~ × 6 H~2~O, NiCl~2~, and 0.05 g, Na~2~S × 9 H~2~O 0.3 g, and 1 mL of concentrated HCl. The carbon source concertation 20 mM unless stated otherwise. The medium was prepared by adding the buffer to distilled water containing resarzurin and boiled for 10--15 min until pink and cooled to ambient temperature under a stream of nitrogen (\< 5 ppm O~2~). The mixture was then transferred to serum bottles using the Hungate technique [@bib4], [@bib5] and autoclaved for 60 min. All other components of the medium were added separately through filter (0.45 µm) sterilized solutions. All experiments were conducted at 50 °C and at pH of 7.0 with a liquid-gas (L-G) ratio of 1:1 unless specifically stated otherwise. In all cases, growth experiments were performed in triplicate without agitation.

2.3. Effect of initial substrate concentration {#s0025}
----------------------------------------------

To investigate the effect of different initial glucose and rhamnose concentrations on growth the strain was cultivated at 10, 20, 40 and 60 mM of each sugar.

2.4. Effect of pH on fermentation end products {#s0030}
----------------------------------------------

To investigate the effect of pH on growth the strain was cultivated at pH ranging from pH 4.0 to 9.0 with 0.5 pH unit intervals. End products were determined after 5 days of incubation.

2.5. Effect of temperature on fermentation end products {#s0035}
-------------------------------------------------------

To investigate the effect of temperature on growth the strain was cultivated at 35 °C to 65 °C in 5 °C intervals. End products were determined after 5 days of incubation.

2.6. Effect of liquid-gas phase ratio {#s0040}
-------------------------------------

Strain AK 1 was cultivated in serum bottles (57 mL nominal volume) were filled with either 4.5, 13.4, 26.5, 36.0, or 45.0 mL of BM medium to give L-G values of 0.09, 0.34, 1.00, 2.12, and 5.62, respectively.

2.7. Effect of initial phosphate concentration {#s0045}
----------------------------------------------

Phosphate-free yeast extract was prepared according to the method described by [@bib6] and used for the preparation of phosphate-free BM. The phosphate concentration of the resultant yeast extracted was verified colorimetrically and was below the limit of detection of the assay. Strain AK1 was cultivated on 10 mM of either D-glucose or L-rhamnose with phosphate added from syringe-filtered stock bottles. Phosphate concentrations ranging from 0 (control) and 0.01 mM to 25 mM were investigated.

2.8. Analytical methods {#s0050}
-----------------------

Hydrogen, volatile fatty acids and alcohols were quantified by gas chromatography as described earlier [@bib2]. D-Glucose was quantified using the anthrone method [@bib7] with the modifications described by previously [@bib8]. Methylpentoses and 1,2-PD were analysed using colorimetric methods [@bib9], [@bib10] modified for microplates as described earlier [@bib8]. Lactic acid was quantified using the method of [@bib11] with modification; Briefly, 50 µL of sample was placed in a 1.5 mL Eppendorf tube, followed by the addition of 300 µL of concentrated sulfuric acid and incubated in a water bath (100 °C) for 10 min. After cooling to RT, 5 µL of 4% (w/v) CuSO~4~ reagent were added followed by 10 µL of 1.5% (w/v) *p*-phenylphenol in 95% (v/v) ethanol. The mixture was vortexed and allowed to incubate at room temperature for 30 minutes. 300 µL of sample was then transferred into a microtiter plate and read at 570 nm against a water blank. Phosphate concentrations were determined spectrophotometrically according to Olsen and Summers [@bib12] in microtiter plates read in a Bioscreen C.

Optical density was measured at 600 nm with a Shimadzue UV-1800 UV-Visible spectrophotometer with cuvetted (*l* = 1 cm) against a water blank.
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